Study design: Level 4: Controlled laboratory study.
Introduction

29
The patellofemoral joint and Achilles tendon are among the most common sites of 30 injuries sustained by runners. More specifically, patellofemoral pain and Achilles 31 tendinopathy represents up to 25% and 9.5% of all running injuries, respectively.
31, 46
32
As a result of the high prevalence associated with these injuries, it is not surprising that 33 individuals with these injuries make up a large portion of patients in sports medicine 34 clinics. 15, 35 
35
Factors previously related to patellofemoral pain and Achilles tendinopathy in runners 36 include injury history, age, strength deficits, training errors, structural issues, biological 37 sex and biomechanical overloading. 12, 19, 32, 33, 37, 39, 54 Biomechanical loading of 38 anatomical structures during running is complex and multifaceted. Specifically, large 39 biomechanical loads (i.e., peak loads) are generally applied at a rapid rate (i.e., loading 40 rate) and in a highly repetitive manner (i.e., cumulative loads) to articular structures and 41 tendons through the course of a run. 1, 9, 12 Thus, measures of peak loads, the loading 42 rate and total cumulative loads of the patellofemoral joint cartilage and Achilles tendon 43 should all be considered in biomechanical investigations of these structures. Instrumented treadmills are now commonly used in biomechanical studies of ankle and 51 knee mechanics during running. 8, 29, 30, 40, 52 In particular, instrumented treadmills enable 52 the study of repetitive gait cycles and facilitate more in-depth analyses, such as exertion 53 and gait modification studies. 23, 51 Despite their common use in either of these 54 applications, little is known regarding the potential differences of loading to the 55 patellofemoral joint and the Achilles tendon during overground and treadmill running.
56
Seminal biomechanical comparisons between treadmill and overground running 57 suggest that these running mediums have largely similar knee and ankle kinematics,
58
particularly in the sagittal plane. 20, 40 However, potential differences in joint kinetics exist,
59
suggesting that there are differences in loading characteristics of the patellofemoral joint 60 and Achilles tendon between overground and treadmill running. given distance which may in turn increase cumulative loading on the patellofemoral joint
82
and Achilles tendon during a sustained run.
83
The purpose of this study was to assess peak loads, rate of loading and cumulative loading would result due to a reduced step length during treadmill running.
91
Methods
92
Prior to study initiation, the research protocol was approved by the East Carolina differences between conditions. Using α = 0.05, β = 0. defined as a score of at least "8" on a visual analog scale ("0" and "10" corresponding to 109 completely uncomfortable versus completely comfortable, respectively), were enrolled.
110
While not an inclusion/exclusion criterion, continuous involvement in endurance running
111
("running experience") was also collected. Please see patellofemoral joint stress and Achilles tendon force (FIGURE 2 and FIGURE 3) 
Results
229
We found no differences and there was excellent correlation for gait speed between 230 overground and treadmill running for our participants ( comfort with treadmill running (9.6/10), was the best representation of running skill level.
286
In contrast, running volume likely fluctuates throughout the year.
287
Counter to our hypothesis, we found no differences between overground and treadmill 288 running in respect to sagittal knee joint mechanics, which are major influences on speeds than what were sampled in the present investigation.
307
There were no differences for the peak, loading rate and estimated cumulative 
321
In contrast to the patellofemoral joint, measures of Achilles tendon loading and 322 concentric ankle joint power were considerably greater during treadmill running. ankle joint power and ankle kinematic measures between the two running modes.
340
However, the moderate to large absolute differences that we found at the ankle suggest 341 that caution should be exercised when interpreting Achilles data collected during 342 treadmill running and extrapolating it to overground running and vice versa. 
